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Recommendations on use of cardiorenal protective medications in DKD patients.

Recommendations Class

For DKD patients with eGFR >20 mL/min/1.73m?, we recommend use of  Strong
SGLT2i to reduce the occurrence of cardiovascular events and renal
disease progression.

For DKD patients, GLP1 RA is recommended to reduce occurrence of Strong
cardiovascular events and renal disease progression.
For DKD patients especially those with albuminuria, use ofnsMRA in Strong

addition to maximum tolerated dose of ACEi or ARBcan lower
cardiovascular risks and slow renal disease progression.

Su et al. J Formos Med Assoc e-Pub



Putative mechanisms of action of drugs to
mitigate CKD progression
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The NEW ENGLAND
JOURNAL of MEDICINE

Empagliflozin in Patients with Chronic
Kidney Disease

Herrington, Nangaku et al.
The EMPA-KIDNEY Collaborative Group
N Engl J Med 2023

Long-Term Effects of Empagliflozin in
Patients with Chronic Kidney Disease

Herrington, Nangaku et al.
The EMPA-KIDNEY Collaborative Group
N Engl J Med 2025
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Initial dip of eGFR by SGLT2 inhibitor
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Time since index date (months)
Number at risk

SGLT?2 inhibitors 438 480 389 697 431 490 375 261
Other diabetes drugs 302 388 321 548 361 382 280 170
Kadowaki, Nangaku et al. Nagasu, Nangaku et al.

J Diabetes Invest 2019 Diabetes Care 2021



A mediation analysis of the EMPA-REG OUTCOME trial

Changes in hematocrit and hemoglobin were the strongest
mediators of empagliflozin's kidney benefits in EMPA-REG
(E))UTCOME

(B)
Time-dependent Landmark Week 12
Updated mean Current change from baseline
Unexplained Unexplained
0.5% 21.1% |
Hematoarit Hematocrit
by ‘ + HbA1c + SBP
99.5%
‘ + FFA 78.9%
Unadjusted HR (95% Cl) 0.56 (0.42, 0.74) Unadjusted HR (95% CI1) 0.54 (0.40, 0.72)

Wanner, Nangaku et al. Nephrol Dial Transplant 2024



Hypoxia as the final common pathway to End
Sta

Nangaku. J Am Soc Nephrol 2006



Single-cell atlas of drug treatments in a mouse
model of DKD
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The early effects of SGLT2i on
the S1 segment of the proximal
tubule suggest that this drug
class induces fasting mimicry
and hypoxia responses

Wu, Humphreys et al.
Cell Metab 2022



Accumulation of the TCA cycle metabolites in diabetic kidney

citrate imaging mass spectrometry data and metabolomics data of the TCA cycle
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Deactivation of pyruvate dehydrogenase induces proximal
tubule cell metabolic dysfunction, causing profibrotic

phenotype Renal proximal tubule epithelial cells
— J Mitochondria B
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The NEW ENGLAND
JOURNAL of MEDICINE

Finerenone with Empagliflozin in Chronic Kidney
Disease and Type 2 Diabetes

Authors: Rajiv Agarwal, M.D. , Jennifer B. Green, M.D_, Hiddo ).L. Heerspink, Ph.D. , Johannes F.E. Mann,
M.D., Janet B. McGill, M.D., Amy K. Mottl, M.D., Julio Rosenstock, M.D. , Peter Rossing, M.D. . Muthiah

Vaduganathan, M.D., M.P.H. ~Meike Brinker, M.D., Robert Edfors, M.D., Ph.D., Na Li, M.D., Ph.D., Markus F.
Scheerer, Ph.D., Charlie Scott, M.Sc., and Masaomi Nangaku, M.D., Ph.D., for the CONFIDENCE Investigatorsﬁ -8

N Engl J Med 2025;393:533-543
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Analysis of inflammatory cytokines and eGFR decline
in Japanese patients with DKD

Multivariate analysis demonstrated high levels of LIGHT/TNFSF14,
TWEAK/TNFSF12 and sTNF-R2 in rapid decliners

Predictor Odds ratio (95% ClI) P value

Age 1.04 (0.99-1.08) 0.107

Male 0.84 (0.38-1.85) 0.674

eGFR, mL/min/1.73m? 1.06 (1.02-1.09) 0.001

UACR, 10mg/gCre 1.01 (1.00-1.02) 0.126

Sample type (Plasma) 2.63 (0.43-16.16) 0.296

Chitinase 3-like 1, 4000 pg/mL 0.78 (0.59-1.05) 0.098

Chitinase 3-like 1 x sample type interaction 1.19 (0.90-1.58) 0.224

LIGHT/TNFSF14, 5 pg/mL 1.62 (1.14-2.30) 0.007

LIGHT/TNFSF14 x sample type interaction 0.91 (0.64-1.28) 0.579

TWEAK/TNFSF12, 60 pg/mL 0.65 (0.45-0.92) 0.016 .
TWEAK/TNFSF12 x Sample type interaction 0.74 (0.53-1.05) 0.095 Sugawara’ leakawa’
sTNF-R2, 400 pg/mL 3.06 (1.20-7.74) 0.018 Nangaku et al'

sTNF-R2 x sample type interaction 3.03 (1.21-7.56) 0.017 Biomark Med 2022
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Clinical Cohort Animal models Molecular mechanisms
Urinary LPC (16:0) and (18:0) LPC accumulates in renal tubulo- Tubular accumulation of LPC enhanc  *
increased in the fast decliner interstitium of accelerated DKD rats. apoptosis through the PPARS-PLIN2
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Nangaku, Inagi et al. LPC (16:0) and (18:0) mediates a fast progression of DKD by accelerating

Kidney Int 2021 tubular lipotoxicity and may serve as a novel therapeutic target.




Detection of fast decliner of DKD using

chiral amino acid profiling
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Pathogenic variants prevalence patients with DKD
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